Background: Impulsivity is one of the causes of relapse that can affect treatment outcomes. Studies have shown that addiction treatments can reduce impulsivity in drug-dependent individuals. Studies also have suggested that mindfulness is associated with impulsivity. However, no study has investigated the effectiveness of the mindfulness-based intervention on impulsivity in opioid-dependent individuals. This study aimed to compare the effectiveness of mindfulness-based relapse prevention (MBRP) with treatment as usual (TAU) in terms of impulsivity and relapse for methadone-treated patients.
Introduction
Substance abuse is known as a chronic disease, which is one of the most challenging health problems. It can cause problems at different levels of individual, family and society. 1 In Iran, the recent national survey of drug abuse has estimated that about 1.2 million of drug dependents need treatment services. 2 Studies have reported that opioids are the main drug of abuse among all the drugs. 2, 3 The literature review demonstrated that 60-90% of addicts who receive treatment are relapsed. 4 Studies have shown that several factors are involved in drug use. 4 To design effective programs on drug prevention, understanding the etiology of this phenomenon and its related factors is essential. 5 Core Substance use symptoms include increased motivation for substance (craving) control disorders (impulsiveness and obsession), difficulty in regulating emotions (negative mood) and increased reactivity to stress. 6 Evidence suggests that impulsivity contributes to the more prevalence of substance use disorders, leading to consequences such as cognitive impulsivity, motor impulsivity and lack of planning. 7 Impulsivity is defined as behaviors such as hurry, incontinence, impatience and lack of attention to the consequences of an action. 8 According to the research, four dimensions of personality associated with different dimensions of impulsive behaviors have been introduced: 1) Lack of planning: the tendency to engage in urgent actions instead of applying with careful thought and planning. 2) Urgency: difficult to resist strong impulses and a tendency to act out of ignorance on emotional experiences, positive or negative. 3) Sensation: seeking tendency to seek adventure and excitement. 4) Lack of stability: the difficulty in keeping attention on tasks or failure in distress tolerance. Studies have shown that due to lumbar lesion damage, executive function and control ability in people with high impulsivity are significantly weak; therefore, they are widespread in behavioral and self-regulatory behaviors. 8 On the other hand, it seems that different aspects of impulsivity are linked to different aspects of risky behavior 9, 10 and the consequences of poor treatment outcomes of drug abuse. [11] [12] [13] In addition, negative emotions are related to severe problems and engaged in a variety of risky behaviors such as alcohol, gambling and pathological eating. 9 The problems associated with impulsivity, such as poor inhibition, failure in planning and making decisions can be a major obstacle in the treatment of people with substance abuse disorders, especially at the beginning, compliance, and continuation of treatment. In clinical samples, impulsivity is linked with the factors that are involved in relapse such as craving and severity of drug use This is a potential mediator in the responsiveness and effectiveness of the treatment of substance use disorders. 11 Also, impulsivity is a very important goal for experimental studies and clinical trials of individuals who seek treatment for substance use disorders. 12 In addition, recent research in the non-clinical samples has shown when impulsivity is reduced in a person, the substance abuse and related problems are also likely to be reduced. 14 People participating in substance abuse treatment programs have reported decreases in impulsivity. 15 Impulsivity is a mediator of the relationship between treatment process and reducing the problems associated with alcohol use. 16 Therefore, the potential mechanisms of change in successful interventions for substance abuse disorders may reduce the level of impulsivity. 16 Various approaches have been used for substance abuse treatment including supportive therapy, cognitive behavioral therapy and interpersonal. Regarding the effectiveness of mindfulness techniques in the treatment of mental and physical disorders, these interventions have been considered. One of these interventions is mindfulness-based interventions. Mindfulnessbased relapse prevention (MBRP) is one of the newest psychological interventions in the treatment of addiction that integrates mindfulness techniques 17 with traditional behavioral therapy. 18 Studies have indicated that mindfulness-based interventions are effective on relapse prevention and treatment of substance use disorders. [19] [20] [21] However, few studies have examined the effectiveness of mindfulness-based interventions on impulsivity. 22 26 In another word, mindfulness is associated with improved self-control. 22, 26 In this field, it was not found a study to investigate the effectiveness of mindfulness-based interventions on impulsivity in opioid dependents. This study aimed to compare the effectiveness of MBRP and treatment as usual (TAU) on impulsivity and relapse for methadone-treated patients.
Methods
This randomized controlled clinical trial was performed in 2015. The study population included all man patients, aged 20-45 years and opioiddependent referred to Maintenance Treatment Centers from May to July 2015 in Kashan, Iran.
The sample size was calculated based on a previous research. According to the study conducted to compare the groups in terms of MBRP with the control group, the effect size index between the two groups on the addiction severity index of 65% was reported. According to 95% confidence interval and test power of 90%, using Cohen's formula, 26 subjects were estimated to be needed in each group. But, we included 35 patients in each group to achieve more reliable results. 19 After sample size calculation, 70 patients who met the inclusion criteria, were selected by random sampling, and then were invited to participate in the study. Group sessions were offered to the willing patients to participate, while the patients with the same condition were replaced with the unwilling patients. Then, patients were assigned to MBRP and TAU groups using the table of random numbers. Inclusion criteria were age between 20 to 45 years, psychiatric or medical references regarding the original diagnosis and diagnostic criteria for substance dependence according to the Diagnostic and Statistical Manual of Mental Disorders-5 th edition (DSM-5), not having severe psychiatric disorders (schizophrenia, depression and bipolar disorder), and having the least degree of junior high school. Exclusion criteria also included not wanting to continue the meetings, the absence of more than two sessions, participate in other health programs simultaneously, and having a long-term dependence on simultaneous multi-drug.
Demographic information form: This form contained five questions about demographic information, which was related to demographic variables including age, education level, marital status, employment status, and use-history of substance.
Barratt impulsivity scale (BIS-11):
This questionnaire is a useful tool for evaluation of impulsive behavior. The structure of the questionnaire, indicating the dimensions of impulsivity was fast decision-making and lack of foresight. The index had 30 questions and evaluated the following three factors: 1. Cognitive impulsivity that included severe making cognitive decision. 2. Motor impulsivity which included acting without thinking. 3. Lack of planning which determined by immediate orientation or lack of foresight. Questions have been formulated in a 4-point Likert scale and highest scores would be 120. Barratt et al. reported inter-rater reliability for the total score of 0.79 to 0.83. 27 Naderi and Haghshenas in a study for the first time in Iran, validated the Barratt impulsiveness scale and compared the correlation with the community Zuckerman sensation seeking scale students. The correlation coefficient (r) was 0.28 (P < 0.005), the Cronbach's alpha reliability coefficient was 0.72, and split-half was 0.60. 28 Morphine test: Relapse frequency was assessed by morphine kit by measuring the amount of morphine in the urine. The positive urine test indicated the relapse.
After being randomly assigned to the intervention and control groups, the participants agreed with the objectives, issues and how to run and the time of hold sessions. Also, Participants completed consent form to participate in the study. After pre-test, mindfulness training sessions were held for the intervention group by a clinical psychologist in 8 sessions during 2 months and 1 week, 2 hours each session in two 45-minute parts with a 30 minute-break and catering. A meditation training CD, exercises, guided imagery and manual entries of each session were distributed among the MBRP group participants and feedback forms were collected. The control group did not receive a regular training program. In fact, questionnaires were completed only in the pre-test and post-test. After the sessions, the test was performed in both groups. Also, two months after completion of therapy sessions, both groups of MBRP and TAU were followed. In this study, the intervention of mindfulness-based on MBRP method 34 was trained to the subjects. . Each participant also completed the informed consent form. In addition, all participants were aware of their rights to withdraw from the study at any time and assured that their personal information will remain confidential. Also, after completion of the sessions, the treatment sessions were held for the TAU group members.
Results
Among 70 subjects, 5 participants in the MBRP group were excluded because of irregular attendance at MBRP sessions and not completing BIS-11. Moreover, 5 participants of TAU group were excluded because of not completing BIS-11 in post-test and follow-up. Therefore, data analysis was performed on 60 patients (Figure 1) . In this study, Student's independent t-test was used to compare the significance of mean age between the MBRP and TAU groups. Chi-square test was used to compare the other demographic variables such as education level, marital status, employment status, and use-history as well as the frequency of relapse in both groups. Also, in order to compare the changes in MBRP and TAU impulsivity scores in three evaluation phases (pre-test, post-test, and follow-up), repeated measures ANOVA was used. Mauchly's Test of Sphericity showed that the uniformity of matrix variance-covariance was not confirmed (W = 0.414, P < 0.001). However, Hayling test (F = 1.05, P < 0.001) showed that there is a relationship between membership in the group and the treatment stage (time). Table 2 shows the demographic characteristics of the participants. No significant difference was observed between the two groups of demographic characteristics ( Table 2) .
The difference of the relapse frequency in two groups was significant at post-test (Table 3 ). The number of people who had a relapse in the TAU group was significantly more than MBRP group. Furthermore, the hypothesis related to the effectiveness of MBRP on reducing relapse in the intervention group at post-test was confirmed. In addition, the difference between the two groups in terms of relapse in the follow-up phase was significant. In other words, the effectiveness of MBRP after two months of follow-up remained constant. Mean scores of impulsivity and its subscales (cognitive impulsivity, motor impulsivity, planning) and comparison of the pre-test, post-test and follow-up (two months after the implementation of the post-test) are shown in table 4 , showing the mean score of the intervention group. On the other hand, the TAU group had no significant difference in impulsivity score. The changes in impulsivity score in three phases of evaluation in both groups are shown in figure 2. 
Discussion
The study showed MBRP compared with TAU can reduce the probability of relapse in opioiddependent. This finding is consistent with findings of previous studies. [19] [20] [21] For example, Witkiewitz et al. 19 found that individuals who received MBRP had significantly lower levels of craving following treatment, in comparison to a TAU control group. In addition, the findings showed that MBRP can reduce impulsivity levels in opioid-dependent men that is consistent with the result of the previous studies. 22,29 Tang et al. 22 found that promoting emotion regulation and decreasing impulsivity in brain activity can enhance addiction prevention and improve treatment. MBRP can reduce impulsivity levels and probability of relapse in an opioid-dependent manner by multiple mechanisms of mindfulnessbased interventions. These mechanisms are as follows: 1. Neurological effects: Studies have shown that addiction is associated with defects in the network of self-control that itself is associated with the prefrontal cortex. 30 Thus, improving the function of the prefrontal cortex may increase emotional regulation, self-regulation and in this way help to the treatment of addiction. [30] [31] [32] Previous studies have suggested that behavioral training, such as meditation, can improve self-control level, emotional regulation, and therefore may be a promising treatment for addiction. 22,30 2. The distance between themselves and their thoughts by becoming aware of body and sensation can increase the level of awareness during the experience of negative emotions associated with relapse that reduces vulnerability to relapse. 33 3. Mindfulness meditation can be used to increase the awareness of the body and sensation. For example, stop, observe, breath, expand, respond (SOBER) breathing space 34 helps patients to break the stimulus-response habitual patterns such as seeking immediate relief. 4. Providing a pool of alternative behaviors to respond to signs of craving. 34 Difficulty aspects of impulsivity problems such as poor inhibition, lack of decision-making and planning can be a major obstacle for substance use disorder patients throughout the process of improvement. 11 Using drugs continuously can create a cycle of repetitive behavior, stereotypes, and minimal consciousness automatically. Mindfulness helps to break this cycle, by adapting the automatic processing of information and ideas and allocating awareness shunted from memory that has been biased due to drug use. 24 http://ahj.kmu.ac.ir, 6 July case of addiction, it has been shown that drug users have the impaired motor skills are less able to interact with their strategic processes. In another hand, ignoring attentional-bias leads the patients toward the stimulus that is related to drug use. 35 Mindfulness may adapt the analysis of information related to the relapse process by memory and attention and plays an important role in both positive and negative emotional processing. 36 6. Accept emotional experiences: Avoidance coping is one of the causes of drug use initiation and its continuation. 36 Mindfulness exercises raise awareness to detect individual high-risk situations, triggers, and cognitive, emotional and physiological processes lead to drug abuse and reducing the risk of relapse. In mindfulness training, raise awareness to detect individual high-risk situations, controversial triggers and cognitive, emotional and physiological processes, that lead to drug abuse are reduces the risk of relapse. 37 7. Increasing selfcontrol: Mindfulness is associated with increased self-control. 22 Mindfulness training leads to reduced negative emotions, conflict and stress, and reduced use, as well as the changes in judgment and stress which results in the self-control improvement. 26, 34 Awareness of the present moment, being non-judgmental and accepting during mindfulness lead to self-control increase. 22, 29, 34 Mindfulness skills help to control behaviors that are automatically triggered by stimulants with negative emotional content that is associated with signs of craving. 36 These skills are used to increase awareness of emotional, behavioral and physical sensations. 34 In summary, mindfulness skills can be helpful by self-awareness improvement, 6 acting with awareness 37 decreasing the reactivity to craving signs 38 eliminating the negative emotional states, 26 and preventing the relapse. 19
Conclusion
The findings of this study showed that mindfulness-based interventions can reduce the levels of impulsivity by MBRP and reduce the probability of relapse in opioid-dependent patients.
In addition, mindfulness-based interventions are suggested as a treatment for reducing the impulsivity levels and relapse probability. This intervention can be used as an effective low-cost treatment for opioid-dependent men. Limitations of the present study were using only men for, and short duration of follow-up. Further studies are recommended to raise the generalization and reliability with longer followup and both man and women patients.
